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(57)Abstract: 

PURPOSE: To provide the subject novel compound having an 
excellent inhibiting effect against HIV infection, low in toxicity, 
high in safety, and useful as a virus infection-inhibiting agent for 
human acquired immunodeficiency syndromes. 
CONSTITUTION: A glycyrrhetic acid-related compound of 
formula I [R1 is 1-180 alkyi; R2 is a group produced by 
combining one-seven S03M groups (M is H, alkali metal, alkaline 
earth metal atom) with the hydroxyl groups of a hydroxyl group- 
removed lactose residue). For example, methyl-3-0-{2,3,4,6- 
tetra(sodium- sulfonato)-p-D-galactopyranosyl (1 — ►4)-2,3.6-tri 
(sodiumsulfonato)-p-D- glucopyranosyllglyrrhetinate. The 
compound of formula I is obtained e.g. by reacting glycyrrhetic 
acid of formula II as a starting raw material with a specific 
alcohol, a saccharide compound and furthermore an inorganic or 
organic base, and subsequently combining the all hydroxyl 
groups of the produced compound of formula III [R4 is the 
residue of a disaccharide (lactose)] with S03M groups at an 
adjusted pH. 
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* NOTICES * 

«7PO and NCIPI are not responsible for any 
damages caused by the use o£ this translation, 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] General formula (1) 
[Formula 1] 




They are the glycyrrhetinic acid related compounds expressed with [what 1-7 S03 M (M is a hydrogen atom 
or alkali metal, and an alkaline earth metal atom) has combined is shown in the hydroxyl group of the 
residue the inside Rl of a formula was excluding the alkyl group of carbon numbers 1-18, and excluding 
[ R2 ] the hydroxyl group from the lactose], or those salts that are permitted in pharmacology. 
[Claim 2] The Homo sapiens acquired-immune-deficiency-syndrome viral infection inhibitor which makes 
an active principle the glycyrrhetinic acid related compounds shown in claim 1 , or those salts that are 
permitted in pharmacology. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the Homo sapiens acquired-immune-deficiency-syndrome 
viral infection inhibitor which makes a glycyrrhetinic acid related compound an active principle. 

[0002] 

[Description of the Prior Art] It is solved that acquired immune deficiency syndrome (henceforth an 
acquired immunode-ficiency syndrome) is a disease by the virus [it is called an AIDS virus (HIV) below], 
and anti-AIDS virus agents, such as current azidothymidine and dideoxycytidine, are used. On the other 
hand, it is shown that glycyrrhizin controls growth of HIV by , and 4 times as strong [ "Masahiko Ito et al., 
medical Ayumi, 141 427(1987)], and also a glycyrrhizin sulfation object ] activity as glycyrrhizin is 
reported, in vitro [Nakashima et al., Jpn, J, Cancer Res., 78 767 (1987). ] 
[0003] 

[Problem(s) to be Solved by the Invention] However, the anti-AIDS virus agent used now has high toxicity, 

and drugs with new high safety are desired. 

[0004] 

[Means for Solving the Problem] Then, artificers have the anti-AIDS virus operation with the sulfation 
objects and those salts of a new glycyrrhetinic acid related compound more powerful one 10 to 100 times 
the number of this than the glycyrrhizin known conventionally and its sulfation object sodium salt as a result 
of examining many things, and it found out that it could be used as an anti-AIDS virus agent. That is, this 
invention is a general formula (1). 
[0005] 
[Formula 2] 

XOOR^ 




[0006] It is related with the glycyrrhetinic acid related compounds expressed with [what 1-7 SOS M (M is a 
hydrogen atom or alkali metal, and an alkaline earth metal atom) has combined is shown in the hydroxyl 
group of the residue the inside Rl of a formula was excluding the alkyl group of carbon numbers 1-18, and 
excluding [ R2 ] the hydroxyl group from the lactose], or those salts that are permitted in pharmacology. 
[0007] Rl in the general formula (1) in this invention if this invention is further explained to a detail The 
alkyl group of the straight chain of carbon numbers 1-18 is expressed, for example, a methyl group, an ethyl 
group, a propyl group, butyl, a pentyl radical, a hexyl group, a heptyl radical, an octyl radical, a nonyl 
radical, a decyl group, an undecyl radical, the dodecyl, a tetradecyl radical, a hexadecyl radical, an octadecyl 
radical, etc. are shown. Rl It carries out and a methyl group, an ethyl group, a propyl group, butyl, a pentyl 
radical, a hexyl group, a heptyl radical, an octyl radical, a nonyl radical, a decyl group, an vmdecyl radical, 
the dodecyl, etc. are mentioned preferably. 

[0008] R2 ****** — what 1-7 SOS M (M is alkaline-earth-metal atoms, such as alkali-metal atoms, such as 
a hydrogen atom or a lithium, sodium, and a potassium, or magnesium, and calcium) has combined with the 
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hydroxyl group of the residue excluding the hydroxyl group from the lactose, and has optical activity also 
contains an optical isomer. 

[0009] R2 It carries out and is specifically 2, 3, 4, and 6-tetrapod (sodium sulfonate)-beta-D- 
galactopyranosyl (l->4). - It is sodium salt of the disaccharide which the sulfuric-acid radical combined with 
the 2, 3, and 6-Tori (sodium sulfonate)-beta-D-glucopyranosyl radical etc. 

[0010] The substituent Rl of a general formula (1), and R2 Although it carries out and a desirable thing is 
mentioned above As a compound of a desirable general formula (1) especially ** (1) methyl 3-0-{2, 3 and 
4, and 6-tetrapod (sodium sulfonate)-beta-D-galactopyranosyl (l->4) - 2, 3, and 6-Tori (sodium sulfonate)- 
beta-D-glucopyranosyl} GURICHIRURETINATO (2) ethyl 3-0-{2, 3 and 4, 6-tetrapod () [ sodium ] 
sulfonate-beta-D-galactopyranosyl (l->4)-GURICHIRURETINATO [ 2, 3, and 6-Tori (sodium sulfonate)- 
beta-D-glucopyranosyl} ] (3) propyl 3-0-{2, 3 and 4, 6-tetrapod () [ sodium ] sulfonate-beta-D- 
galactopyranosyl (l->4)-GURICHIRURETINATO [ 2, 3, and 6-Tori (sodium sulfonate)-beta-D- 
glucopyranosyl} ] (4) butyl 3-0-{2, 3 and 4, 6-tetrapod () [ sodium ] sulfonate-beta-D-galactopyranosyl (1- 
>4) - 2, 3, 6-Tori (sodium suIfonate)-beta-D-glucopyranosyl} GURICHIRURETINATO [001 1] (5) pentyl 
3-0-{2, 3 and 4, and 6-tetrapod (sodium sulfonate)-beta-D-galactopyranosyl (l->4) - 2, 3, and 6-Tori 
(sodium sulfonate)-beta-D-glucopyranosyl} GURICHIRURETINATO (6) hexyl 3-0-{2, 3 and 4, 6-tetrapod 
0 [ sodium ] sulfonate-beta-D-galactopyranosyl ( 1 ->4)-GURICHIRURETIN ATO [ 2, 3, and 6-Tori (sodium 
sulfonate)-beta-D-glucopyranosyl} ] (7) heptyl 3-0-{2, 3 and 4, 6-tetrapod () [ sodium ] sulfonate-beta-D- 
galactopyranosyl (l->4)-GURICHIRURETINATO [ 2, 3, and 6-Tori (sodium sulfonate)-beta-D- 
glucopyranosyl} ] (8) octyl 3-0-{2, 3 and 4, 6-tetrapod () [ sodium ] sulfonate-beta-D-galactopyranosyl (1- 
>4) - 2, 3, 6-Tori (sodium sulfonate)-beta-D-glucopyranosyl} GURICHIRURETINATO [0012] (9) nonyl 3- 
0-{2, 3 and 4, and 6-tetrapod (sodium sulfonate)-beta-D-galactopyranosyl (l->4) - 2, 3, and 6-Tori (sodium 
sulfonate)-beta-D-glucopyranosyl} GURICHIRURETINATO (10) DESHIRU 3-0-{2, 3 and 4, 6-tetrapod () 
[ sodium ] sulfonate-beta-D-galactopyranosyl (l->4)-GURICHIRURETINATO [ 2, 3, and 6-Tori (sodium 
sulfonate)-beta-D-glucopyranosyl} ] (1 1) undecyl 3-0-{2, 3 and 4, 6-tetrapod () [ sodium ] sulfonate-beta- 
D-galactopyranosyl (l->4)-GURICHIRURETINATO [ 2, 3, and 6-Tori (sodium sulfonate)-beta-D- 
glucopyranosyl} ] (12) dodecyl 3-0-{2, 3 and 4, 6-tetrapod () [ sodium ] sulfonate-beta-D-galactopyranosyl 
(l->4)-GURICHIRURETINATO [ 2, 3, and 6-Tori (sodium sulfonate)-beta-D-glucopyranosyl} ] (13) 
octadecyl 3-0-{2, 3 and 4, 6-tetrapod () [ sodium ] sulfonate-beta-D-galactopyranosyl (l->4) - It is 2, 3, and 
6-Tori (sodium sulfonate)-beta-D-glucopyranosyl} GURICHIRURETINATO. 

[0013] The derivative expressed with the general formula (1) of this invention can be manufactured by the 
following reaction formulae (A). 
[0014] 
[Formula 3] 
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[0015] Namely, dissolve in solvents, such as a desiccation pyridine, and DMC (2-chloro -1, 3-dimethyl 
imidazolinium chloride) etc. is used. Under 4-dimethylaminopyridine existence or nonexistence, or 
chloroform, N,N'-dicyclohexylcarbodiimide etc. is used among solvents, such as dichloromethane. Or bases, 
such as l-ethyl-3-(3*-dimethylaminopropyl) carbodiimide hydro chloride and triethylamine, are used among 
solvents, such as chloroform and dichloromethane. Or the compound which the alcohol expressed with 
glycyrrhetinic acid and general formula Rl OH using the bottom carbonyldiimidazole of base existence etc. 
is made to react, and is expressed with a general formula (2) is obtained. Next, the compound expressed 
with a general formula (2) is dissolved in solvents, such as desiccation dichloromethane. Under a dry light 
and silver carbonate existence The hydroxyl group of the 1 st place of what (disaccharide) the lactose 
derivative etc. condensed general formula R3 X[R3 X Fluorine, chlorine ~ SHUU ~ base — etc. — a halogen 
— an atom — (— X — ) — permuting — having — others — a hydroxyl group — all — an acetyl group — etc. — a 
protective group — protecting — having — ****-- a compound -- being shown — ] expressing — having — 
sugar ~ a compound — reacting ~ making — the compound of a formula (3) — obtaining . 
[0016] Further, the compound of a formula (3) is made to react by organic bases, such as inorganic bases, 
such as the inside of alcohols solvents, such as water, a methanol, ethanol, and propanol, or those partially 
aromatic solvents, a sodium hydroxide, a potassium hydroxide, a sodium carbonate, potassium carbonate, a 
sodium hydrogencarbonate, and a potassium hydrogencarbonate, or aqueous ammonia, monomethyl amine, 
ethylamine, dimethylamine, diethyl amine, a trimethylamine, and triethylamine, and is R3. Deprotection of 
the protective group is carried out and the compound of a formula (4) is obtained. R4 It is the residue of 
disaccharide (lactose). The compound of a formula (4) is dissolved in solvents, such as a desiccation 
pyridine. Under protection from light or un-shading Next, a sulfuric anhydride-pyridine complex, A 
chlorosulfonic acid etc. is made to react. Further Or LiOH, NaOH, adjusting pH of reaction mixture with 
solutions, such as hydroxylation alkali metal, such as KOH, or Mg (OH)2, and a hydroxylation alkaline- 
earth-metal compound of calcium(OH)2 grade, ~ all the hydroxyl groups of sugar ~ S03 M (M — a 
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hydrogen atom -) Or the compound of the fomiula (1) which alkali metal and an alkaline-earth-metal atom 
combined is obtained. 

[0017] In manufacture from the above-mentioned glycyrrhetinic acid to the compound of a formula (1), not 
only the solvent indicated above as a solvent but a hexane, benzene, toluene, a carbon tetrachloride, 
chloroform, dichloromethane, diethylether, diisopropyl ether, ethyl acetate, methyl acetate, a 
tetrahydrofuran, dioxane, a methanol, ethanol, propanol, isopropanol, dimethyl sulfoxide, N.N- 
dimethylformamide, N,N-dimethylacetamide, water, and those partially aromatic solvents can react. 
[0018] Especially a limit does not have temperature, and it is near the boiling point of under ice-cooling to a 
solvent, and reacts [ preferably ] to the bottom of protection from light if needed for one - two days at a 
room temperature. As processing after a reaction, according to the usual technique, a ** exception, reaction 
mixture, or a filtrate is poured out for settlings into iced water if needed, reaction mixture is dissolved in 
solvents, such as ethyl acetate, diethylether, a tetrahydrofiiran, dichloromethane, chloroform, toluene, 
benzene, and a xylene, and a base or water, such as acids, such as dilute hydrochloric acid, a dilute sulftiric 
acid, and aqua fortis, or a rare sodium-hydroxide water solution, a rare sodium-carbonate water solution, a 
rare potassium-hydrogencarbonate water solution, and rare aqueous ammonia, washes, drying agents, such 
as after washing, sulftiric anhydride magnesium, and anhydrous sodium sulfate, — desiccation and a drying 
agent — after [ according to ** ] and a filtrate — the need — responding ~ the bottom of reduced pressure ~ 
or it condenses under ordinary pressure. 

[0019] The concentration residue obtained as a purification method Silica gel, an alumina, a silicious marl, 
etc.. The bulking agent which embellished them with various coating agents is used. Or under the pressure 
of ordinary pressure to hundreds atmospheric pressures, It applies to the column chromatography of a 
sequential layer or an inversional layer. A hexane, toluene. The ether, ethyl acetate, methyl acetate, 
dichloromethane, chloroform, An acetone, a tetrahydrofiiran, dioxane, ethanol, a methanol. Water, an acetic 
acid, dimethyl sulfoxide, N.N-dimethylformamide, It carries out combining recrystallization, reprecipitation, 
or those approaches using the approach eluted with mixed solvents of those suitable ratios, such as 
triethylamine and aqueous ammonia, the same solvent, or the mixed solvent of those suitable ratios. 
[0020] When this compound is used as an anti-AIDS virus agent, it mixes with independent, an excipient, or 
support, and a medicine is prescribed for the patient as injections, an oral agent, or suppositories. What is 
permitted in pharmaceutics as an excipient and support is chosen, and the class and presentation are decided 
with a route of administration or a medication method. For example, animal and vegetable oils or synthetic 
oil, such as water, alcohols or soybean oil, a peanut oil, sesame oil, and a mineral oil, is used as liquefied 
support, and organic-acid salts, such as cellulosics, such as saccharides, such as a lactose, a maltose, and 
sucrose, amino acid, and hydroxypropylcellulose, and magnesium stearate, etc. are used as a solid support. 
[0021] Although the excipients used by injections are a mannitol, a maltose, a dextran, a lactose, 
cyclodextrin, chondroitin sulfate, gelatin, and a human serum albumin, a maltose, a lactose, chondroitin 
sulfate, gelatin, and a human serum albumin are desirable. It considers as lyophilized products with these 
excipients, and at the time of administration, it can dissolve in liquids for vein administration, such as the 
suitable solvent for injection, for example, sterilized water, a physiological saline, grape-sugar liquid, and 
electrolytic solution hydrolyzed vegetable protein, and it can also be prescribed for the patient. Moreover, 
the buffer of an acid, alkali, or optimum dose may be added for the purpose, such as pH adjustment, during 
the presentation of the pharmaceutical preparation in this invention. 

[0022] Although the content of this compound in pharmaceutical preparation changes variously with 
pharmaceutical preparation, it is usually 1 - 98 % of the weight preferably 0.1 to 100% of the weight. For 
example, in the case of a parenteral solution, it is usually good to make it 1 - 10% of the weight of an active 
principle included preferably 0.1 to 30% of the weight. When administering orally, it is used with said solid 
support or liquefied support with gestalten, such as a tablet, a capsule, powder material, a granule, liquids 
and solutions, and dry-syrups. Generally a capsule, a tablet, granulation, and powder material contain 25 - 
98% of the weight of an active principle preferably five to 100% of the weight. Although a dose is 
determined by a patient's age, weight, a symptom, the therapy purpose, etc., generally therapeutic doses are 
5 - 500 mg/kg and a day in 1 - 100 mg/kg and a day, and internal use at parenteral administration. This 
compound is low toxicity comparatively, and it is the description that accumulative [ by repetitive 
administration / toxic ] is small. 
[0023] 

[Function] The example of a trial shows the effectiveness that this invention compound checks infection of 
HIV. 

Example of a trial Activity test method for HIV of this invention compound (the IFA method) 
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Anti-HIV activity evaluation was performed according to the approach of Hoshino and others (notes). After 
adding the test compound of the various concentration of SOmicrol into MT-4 cell (0.5x105 cells / 0.5ml) 
wound around 48 hole plate and incubating into it for 2 hours, HIV (5x104 - 1x105 PFU/ml) of 50microl 
was infected. After collecting some cells about each hole four days after and fixing with the acetone on the 
slide glass, the rate of the cell used as a HIV antigen positivity was judged with the indirect fluorescent 
antibody technique (the blood serum of an AIDS patient was used as a primary antibody, and fluorescein 
isothiocyanate (FITC) indicator anti-Homo sapiens IgG was used as a secondary antibody), (notes . THE 
JOURNAL OF ANTIBIOTICS Vol.40.No.7.ppl077-1078July 1988, ANTIMICROBIAL AGENTS 
ANDCHEMOTHERAPY.Vol.33, No.5, May 1989.p773-775) A result is shown in Table 1. 
[0024] 
[Table 1] 

Table 1 : Activity over AIDS virus (HIV) by IFA method Compound number A HIV antigen positivity cell 
(%) EC50 (mug/ml) (Cytotoxicity: - - +++) (mug/ml) 1 10 100 1000 Glycyrrhizin > 90 > 90 > 90 <1 500 (-) 
(-) (-) (-) 

Glycyrrhizin > 90 > 90 80 <1 440 sulfation object NATORIU (-) (-) (-) (-) 

A MU salt compound (1) > 90 10 <1 x 5.5 (-) (-) (-) (++) Compound (6) 80 5 <1 x 4.6 (-) (-) (-) (++) 
Compound (11) > 90 25 <1 x 6.5 (-) (-), (-) (++) Compound (13) >90 80 <1 x 44 (-) (-) (-) (++) Control : 
[ 90%, ] x: Judgment impossible glycyrrhizin sulfation object sodium salt: 3-0-{2, 3, 4-Tori (sodium 
sulfonate) beta-D-glucuronopyranosyl (l->2) -3, and 4-JI (sodium sulfonate)-beta-D-glucuronopyranosyl} 
glycyrrhizin [0025] 

[Example] Next, an example explains this invention concretely. 

(1) Esterification reaction (glycyrrhetinic acid -> compound of a formula (2)) 

Example 1 Undecyl The synthetic glycyrrhetinic acid (5g) of GURICHIRURETINATO (14) and (formula 

(2) :R1 = undecyl) is melted to dry pyridine, and they are n-undecyl alcohol (5ml) and DMC (3.6g). In 
addition, it stirred at the room temperature for 24 hours. The residue which carried out sequential washing 
with HCl, a saturation sodium bicarbonate water solution, and water 5% after the extract by CH2C12, and 
obtained reaction mixture with vacuum concentration after desiccation is given to a column chromatography 
(benzene-acetone, gradient up to 2.0%), and it is a compound (14) (4.7g, yield 71.2%). It obtained. 

[0026] EI-MS m/z (rel. intensity): 624 (M+ ), 607(19), 606(34), 592(15), 563(17), 458(29), 457(72), 417 
(18), 416(35), 217(20), 216(14),192(10), 189(37), 175(44), 174(12), 173(18), 161(15), 159(12), 149(20), 
148(11), 147(17), 145(10), 136(13), 135(100).1H-NMR (CDC13) delta:0.81, 0.81, and 1.01, 1. 13, 1,14, 
1.15, and 1.37 (each 3H, s, CH3) 0.88 1.26 (3H, t, J= 7.0Hz, -CH2CH3) 2.34 (18H, s, -CH2-x 9) (IH, s, H- 
9), 2.79 (IH and broad d - J= 13.6Hz) H-18 3.23 () [ IH, dd, ] [ J=10.3 ] and 5.9Hz and H-3 4.09 (2H, t, J= 
7.0Hz, -COOCH2-) 5.65.(1H, s, H-12) Anal.Calcd for C41H6804 : C, 78,79 ; H, 10.97.Found : C, 78.83; H, 
10.77.DMC : 2-chloro -1, 3-dimethyI imidazolinium chloride [0027] Example 2 Hexyl The synthetic 
glycyrrhetinic acid (15g) of GURICHIRURETINATO (15) and (formula (2) Rl = hexyl) is melted to dry 
pyridine, and they are n-hexyl alcohol (8ml) and DMC (10.8g). In addition, it stirred at the room 
temperature for 24 hours. An extract is doubled for reaction mixture after an extract by CH2C12 (150mlx3), 
and it is HCl 5%, It is a column chromatography (benzene-acetone, gradient up to 4.0%) about the residue 
which carried out sequential washing with a saturation sodium bicarbonate water solution and water and 
which was obtained with vacuum concentration after desiccation on magnesium sulfate. It gave and a 
compound (15), and (14. 8g and yield 83.7%) were obtained. 

[0028] EI-MS m/z (rel. intensity):554 (M+ ), 537(15), 536(34), 521(21), 493(23), 388(16), 387(46), 346 
(34), 217(21), 216(14), 201(1 1),189(35), 187(11), 175(39), 174(14), 173(20), 161(18), 159(14), 149(20), 
148(13), 147(20), 145(11), 136(12), 135(100).1H-NMR (CDC13) delta:0.81, 0.81, and LOl, 1. 13, 1.14, 
1.15, and 1.37 (each 3H, s, CH3) 0.89 1.33 (3H, t, J= 6.6Hz, -CH2CH3) 2.34 (8H, s, -CH2-x 4) (IH, s, H-9), 
2.79 (IH and broad d - J= 13.6Hz) H-18 3.22 () [ IH, dd, ] [ J=10.3 ] and 5.9Hz and H-3 4.09 (2H, t, J= 
6.6Hz, -COOCH2-) 5.65.(1H, s, H-12) Anal.Calcd for C36H5804 : C, 77.93 ; H, 10.54.Found : C, 71.81; H, 
10.35. [0029] Example 3 Octadecyl The synthetic GURICHIN retinoic acid (50g) of 
GURICHIRURETINATO (16) and (formula (2) Rl = octadecyl) was melted to dry pyridine, 1-OKUTA 
decanol (60g) and DMC (36g) were added, and it stirred at the room temperature for 24 hours. It is a column 
chromatography (benzene-acetone, gradient up to 2.0%) about the residue which doubled the extract after 
the extract by CH2C12 (150mlx3), carried out sequential washing with HCl, a saturation sodium bicarbonate 
water solution, and water 5%, and obtained reaction mixture with vacuum concentration after desiccation on 
magnesium sulfate. It gave and a compound (16), and (57.9g and yield 74.4%) were obtained. 
[0030] FAB-MS (m/z)745 [M+Na] + 1 H-NMR (CDC13) delta:0.81, 0. 81, 1.01, 1.13, and 1.14, 1. 15 and 
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I. 37 (each 3H, s, CH3) 0.88 1.25 (3H, t, J= 6.6Hz, -CH2CH3) 2.34 (32H, s, -CH2-xl6) (IH, s, H-9), 2.80 
(IH and broad d -- J= 13.6Hz) H-18 3.23 () [ IH, dd, ] [ J=9.9 ] and 5.9Hz and H-3 4.09 (2H, t, J= 7.0Hz, - 
COOCH2-) 5.65.(1 H, s, H-12) Anal.Calcd for C48H8204 : C, 79.72; H, 1 1 .43.Found : C and 79.58 ; H, 

I I. 49. [0031] (2) Glycosylation reaction (the compound of a formula (2) -> compound of a formula (3)) 
Example 4. Synthetic compound of a compound (18), and (formula (3);R1 = undecyl and R3 = hepta~0- 
acetyl-lactosyl) (14) (1.8g) Melt to dry CH2C12 and a container is shaded. Drierite (Ig) and Ag2C03 (3g) 
are added, and they are after 1-hour stirring and a hepta~0-acetyl-lactosyl-star's picture (6.5g). In addition, 
it stirred for two days at the room temperature further. The filtrate was poured in into iced water (100ml) 
after filtering reaction mixture, the extract and the extract were doubled by CH2C12 (80ml x3), sequential 
washing was carried out with saturation sodium bicarbonate water and water, and it dried on magnesium 
sulfate. It is a column chromatography (benzene-EtOAc, gradient up to 4%) about the residue which 
condensed and obtained the filtrate after filtration. And high-performance-chromatography HPLC [ODS 
10mm x250mm (MeOH)] was performed, and a compound (18), and (1.8g and yield 50.3%) were obtained 
after purification. 

[0032] FAB-MS 1265 (m/z) [M+Na]+ Anal.Calcd for C67H 102021 C, 64.71 ; H, 8.27.Found : C, 64.36 ; H, 
the 8.40.1 H-NMR (CDC13) aglycon Me 1. 35, 1.14, 1.12, 1.1 1, 0.92, 0.80, 0.76(each s) COOCH2 4.08 
(CH2 (t, J= 6.2Hz)) 1.26 CH(s, 18H)2CH3 0.88 H(t, J= 6.2Hz)-3 3.08 H(t, J= 8.4Hz)-9 2.31 (s) H-12 5.65 
(s) H-18 2.79 Inner (broad d, J= 13.6Hz) sugar H-1 4.47 H(d, J= 8.1Hz)-2 4.94 H(dd, J= 9.2, 8.1Hz)-3 5.19 
H(t, J= 9.2Hz)-4 3.72 H(t, J= 9.2Hz)-5 3.60 H(ddd, J= 9.2, 6.2, 1.8Hz)-64.41 H(dd, J= 1 1.7, 1.8Hz)-6' 4.06- 
4.16 outer (overlapped) sugar H-1 4.50 H(d, J= 7.7Hz)-2 5.1 1 H(dd, J= 10.3, 7.7Hz)-3 4.95 H(dd, J= 10.3, 
2.6Hz)-4 5.34 H(d, J= 2.6Hz)-5 3.88 H(t, J= 6.6Hz)-6 4.04 - 4. 1 6 H(overlapped)-6' 4.04 - 4.16 Ac 
(overlapped) 2.15, 2.09, 2.06, 2.05, 2.04, 2.02, 1.96 (each s) [0033] Example 5 Synthetic methyl of a 
compound (20), and (formula (3);R1 = methyl and R3 = hepta~0-acetyl-lactosyl) 
GURICHIRURETINATO (19) (2.0g) Melt to dry CH2C12 and a container is shaded. Drierite (Ig) and 
Ag2C03 (4.5g) — adding ~ after 1-hour stirring and a hepta~0-acetyl-lactosyl-star's picture (1 1 .Og) ~ in 
addition, it stirred for two days at the room temperature fiirther. A filtrate is poured in into iced water 
(lOOml) after filtering reaction mixture, and it extracts by CH2C12 (80ml x3). The extract was doubled, 
sequential washing was carried out with saturation sodium bicarbonate water and water, and it dried on 
magnesium sulfate. A column chromatography (benzene-EtOAc, gradient up to 4.0%) and high- 
performance-chromatography HPLC [ODS lOmm x250mm (MeOH)] are performed for the residue which 
condensed and obtained the filtrate after filtration, and they are after purification and a compound (20) 
(2.6g, yield 57.0%). It obtained. 

[0034] mp.214-215 **FAB-MS1 125 (m/z) [M+Na]+1 H-NMR (CDC13) Aglycon Me 1. 36, 1.14, 1.12, 
1.12, 0.93, 0.81, 0.76(each s) COOCH3 3.96 (s) H-3 3.09 H(t, J= 7.9Hz)-9 2.31 (s) H-12 5.65 (s) H-18 2.78 
Inner (broad d, J= 1 1.4Hz) sugar H-1 4.52 H(d, J= 8.1Hz)-2 4.93 H(dd, J= 9.5, 8.1Hz)-3 5.19 H(t, J= 
9.5Hz)-4 3.74 H(t, J= 9.5Hz)-5 3.65 H(ddd, J= 9.5, 6.6, 1.8Hz)-6 4.42 H(dd, J= 1 1.0, 1.8Hz)-6' 4.05-4.16 
outer (overlapped) sugar H-1 4.52 H(d, J= 8.1Hz)-2 5.10 H(dd, J= 10.3, 8.1Hz)-3 4.97 H(dd, J= 10.3, 
3.3Hz)-4 5.34 H(t, J= 3.3Hz)-5 3.92 H(t, J= 6.6Hz)-6 4.05 - 4.16 H(overlapped)-6' 4.05 - 4.16 Ac 
(overlapped) 2. 15, 2.18, 2.06, and 2.05, 2. 04, 2.02, 1.98(each s) Anal.Calcd forC57H82021 :C, 62.05 ; H, 
7.49.Found : C, 62.23 ; H, 7.43. [0035] Example 6. compound (21) (formula (3);R1 = hexyl, R3 = hepta~0- 
acetyl-lactosyl) Synthetic compound (15) (2.0g) Melt to dry CH2C12 and a container is shaded. Drierite (Ig) 
It reaches, Ag2C03 (3.5g) is added, and they are after 1-hour stirring and a hepta—O-acetyl-lactosyl-star's 
picture (9.0g). In addition, it stirred for two days at the room temperature fiirther. A filtrate is poured in into 
iced water (100ml) after filtering reaction mixture, and it extracts by CH2C12 (80ml x3). The extract was 
doubled, sequential washing was carried out with saturation sodium bicarbonate water and water, and it 
dried on magnesium sulfate. It is a column chromatography (benzene-EtOAc, gradient up to8%) about the 
residue which condensed and obtained the filtrate after filtration. And high-performance-chromatography 
HPLC [ODS 10mmx250mm (MeOH)] is performed, and they are after purification and a compound (21) 
(2.3g, yield 52.0%). It obtained. 

[0036] FAB-MS 1 195 (m/z) [M+Na]+Anal.Calcd for C62H92021 C, 63.46 ; H, 7.90.Found : C, 63.29 ; H, 
the 8.21.1 H-NMR (CDC13) aglycon Me 1. 35, 1.33, 1.14, 1.12, 0.92, 0.80, 0.75(each s) COOCH2 4.04-4.16 
(CH2 (overiapped)) 1.32 CH(s, 8H)2CH3 0.89 H(t, J= 6.6Hz)-3 3.08 H(t, J= 8.1Hz)-9 2.31 (s) H-12 5.64 (s) 
H-18 2.79 Inner (broad d, J= 13.6Hz) sugar H-1 4.48 H(d, J= 7.7Hz)-2 4.93 H(dd, J= 9.5, 7.7Hz)-3 5.19 H(t, 
J= 9.5Hz)-4 3.72 H(t, J= 9.5Hz)-5 3.61 H(ddd, J= 9.5, 5.9, 1.8Hz)-64.42 H(dd, J= 1 1.7, 1.8Hz)-6' 4.04-4.16 
outer (overiapped) sugar H-14.51 H(d, J= 8.1Hz)-2 5.1 1 H(dd, J= 10.6, 8.1Hz)-3 4.95 H(dd, J= 10.6, 
3.3Hz)-4 5.35 H(t, J= 3.3Hz)-5 3.88 H(t, J= 6.6Hz)-6 4.04 - 4.16 H(overiapped)-6* 4.04 - 4.16 Ac 
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(overlapped) 2.1 5, 2.09, 2.06, 2.05, 2.04, 2.02, 1 .96 (each s) [0037] Synthetic compound of an example 7. 
compound (22), and (formula (3);R1 = octadecyl and R3 = hepta— O-acetyl-lactosyl) (16) (2.0g) Melt to dry 
CH2C12 and a container is shaded. Drierite (Ig) It reaches, Ag2C03 (3.5g) is added, and they are after 1- 
hour stirring and a hepta— O-acetyl-lactosyl-star's picture (7.3g). In addition, it stirred for two days at the 
room temperature further. A filtrate is poured in into iced water (100ml) after filtering reaction mixture, and 
it extracts by CH2C12 (80ml x3). The extract was doubled, sequential washing was carried out with 
saturation sodium bicarbonate water and water, and it dried on magnesium sulfate. It is a column 
chromatography (benzene- EtO Ac, gradient up to4%) about the residue which condensed and obtained the 
filtrate after filtration. And high-performance-chromatography HPLC [ODS 10mmx250mm (MeOH)] is 
performed, and they are after purification and a compound (22) (1.5g, yield 40.4%). It obtained. 
[0038] FAB-MS1363 (m/z) [M+Na]+Anal.Calcd for C74H1 16021 C, 66.24 ; H, 8.71.Found : C, 66.36 ; H, 
the 8.65.1 H-NMR (CDC13) aglycon Me 1. 35, 1.14, 1.12, 1.12, 0.92, 0.80, 0.76(each s) COOCH2 4.08 
(CH2 (t, J= 6.2Hz)) 1.25 CH(s, 32H)2CH3 0.88 H(t, J= 6.2Hz)-3 3.08 H(t, J= 8.1Hz)-9 2.31 (s) H-12 5.64 
(s) H-18 2.79 Inner (broad d, J= 13.2Hz) sugar H-1 4.48 H(d, J= 7.7Hz)-2 4.93 H(dd, J= 9.5, 7.7Hz)-3 5.19 
H(t, J= 9.5Hz)-4 3.72 H(t, J= 9.5Hz)-5 3.60 H(ddd, J= 9.5, 6.2, 1.8Hz)-64.41 H(dd, J= 1 1.7, 1.8Hz)-6' 4.04- 
4.16 outer (overlapped) sugar H-1 4.50 H(d, J= 7.3Hz)-2 5.10 H(dd, J= 10.3, 7.3Hz)-3 4.95 H(dd, J= 10.3, 
2.9Hz)-4 5.34 H(t, J= 2.9Hz)-5 3.88 H(t, J= 6.3Hz)-6 4.04 - 4.16 H(overlapped)-6' 4.04 - 4.16 Ac 
(overlapped) 2.15, 2.09, 2.06, 2.05, 2.04, 2.02, 1.96 (each s) [0039] (3) Deprotection radical reaction (the 
compound of a formula (3) -> compound of a formula (4)) 

Example 8. compound (23); URUDESHIRU 3-0-{beta-D-galactopyranosyl (l->4)-beta-D-glucopyranosyI} 
GURICHIRURETINATO synthetic compound (18) (1.5g) It melts to KOH in EtOH-H20 (25 (1 :l)ml) 5%. 
After carrying out 1 evening gentle placement, an after [ purification ] compound (23), and (820mg and 
yield 70.9%) were obtained for the residue which neutralized and carried out vacuum concentration and 
which was obtained with the acetic acid with the column chromatography (CHC13:MeOH:H2O=65:35:20 - 
10 lower phase). 

[alpha] 25D+58.4 (c= 1.0, pyridine) FAB-MS m/z : 971 [M+Na] +Anal.Calcd for C53H88014.1/2 H20 : C, 
66.29 ; H, 9.54.Found C, 66.38 : H, 9.36 [0040] 1 3C-NMR(C5D5N) delta : An aglycon C-1 39.52 26.43 
88.74 39.85 55.46 17.67 32.98 44.29 61.910 37.311 199.312 128.713 169.014 45.515 26.616 26.517 32.118 
48.719 41.320 43.421 31.422 38.223 28.224 16.725 17.026 18.827 23.528 28.729 29. 1301 76.4-OCH2- 
64.6-CH3- 14.3-CH2- 32.129.8 x229.729.529.428.326.722.9 inner sugar C-1 105.7275.23 77.14 82.55 76.86 
62.5 outer sugar C-1 106.42 75.13 72.54 69.95 76.16 62.1 spectrum is measured in a heavy pyridine 
(C5D5N). 

[0041] Example 9. compound (24); methyl 3-0-{beta-D-galactopyranosyl (l->4)-beta-D-glucopyranosyl} 
GURICHIRURETINATO synthetic compound (20) (1.8g) It melts to KOH in EtOH-H20 (35 (1 :l)ml) 5%. 
After carrying out 1 evening gentle placement, an after [ purification ] compound (24), and (l.lmg and 
yield82.7g) were obtained for the residue which neutralized and carried out vacuum concentration and 
which was obtained with the acetic acid with the colvimn chromatography (CHC13:MeOH:H2O=65:35:20 - 
1 0 lower phase). 

[alpha] 20D+87.3 (c= 1.0, pyridine) FAB-MS m/z : 831 [M+Na] +Anal.Calcd for C43H68014.1/2 H20 : C, 
63.14 ; H, 8.50.Found C, 63.24 : H, 8.38 [0042] 13C-NMR(C5D5N) delta : An aglycon C-1 42.52 29.63 
91.84 42.95 54.86 20.77 35.98 47.29 65.010 40.311 202.612 131.713 172.214 48.615 29.816 26.517 35.118 
51.719 44.320 46.421 34.322 41.223 31.224 19.825 20.126 21.827 24.528 31 .229 31.630179.9-OCH3 68.4 
inner sugar C-1 108.82 78.33 80.14 85.55 79.96 65.5 outer sugar C-1 109.5278.23 75.54 73.05 79.26 65.1 
[0043] Example 10. Compound (25); hexyl 3-0-{beta-D-galactopyranosyl (l->4)-beta-D-glucopyranosyl} 
GURICHIRURETINATO synthetic compound (21) (1 .•6g) It melts to KOH in EtOH-H20 (30 (1 :l)ml) 5%. 
It is a compound after purification (25) (l.Og, yield 82.5%) with a column chromatography 
(CHC13:MeOH:H2O=65:35:20 - 10 lower phase) about the residue which neutralized and carried out 
vacuum concentration and which was obtained with the acetic acid after carrying out 1 evening gentle 
placement. It obtained. 

[alpha] 20D+81.9 (c= 1.0, pyridine) FAB-MS m/z : 901 [M+Na] +Anal.Calcd for C43H78014.1/2 H20 : C, 
64.91 ; H, 8.97.Found C, 64.94 : H, 8.86 [0044] 1 3C-NMR(C5D5N) delta : An aglycon C-1 39.4 2 26.53 
88.74 39.85 55.36 17.67 32.98 44.29 61.910 37.211 199.412 128.613 169.214 45.515 26.716 25.917 32.018 
48.719 41.320 43.421 31.32228.123 28.324 16.725 17.026 18.827 23.428 28.129 28.730 176.4-OCH2- 
64.5-CH3 14.1-CH2- 31.529.022.7 x2 inner sugar C-1 105.7275.13 77.14 82.35 76.86 62.3 outer sugar C-1 
106.4275.13 72.44 69.95 76.16 62.1 [0045] example 1 1 compound (26); - octadecyl 3-0-{beta-D- 
galactopyranosyl (l->4)-beta-D-glucopyranosyl} GURICHIRURETINATO synthetic compound (22) (1.2g) 
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It melts to KOH in EtOH-H20 (25 (l:l)ml) 5%. It is a compound after purification (26) (765mg, yield 
8l.Q%) with a column chromatography (CHC13:MeOH:H2O=65:35:20 - 10 lower phase) about the residue 
which neutralized and carried out vacuum concentration and which was obtained with the acetic acid after 
carrying out 1 evening gentle placement. It obtained. 

[alpha] : 1069 [M+Na] +Anal.Calcd for C60H 102014. 1/2 H20 : C, 68.21 ; 20D+55.3(c= 1.0, pyridine) 
mp.246 - 247 **FAB-MS m/z H, 9.84.Found C, 67.87 : H, 9.62. [0046] 13C-NMR(C5D5N) delta : An 
aglyconC-1 39.32 26.53 88.74 39.75 55.36 17.57 32.88 44.09 61.710 37.111 199.212 128.613 168.814 
45.415 26.616 26.217 32.018 48.519 41.220 43.321 31.222 38.023 28.324 16.625 16.826 18.727 23.428 
28.629 28.9301 76. 1-OCH2- 64.4-CH3 14.2-CH2- 31.929.8 x429.7 x329.629.529.328.926.322.8 inner sugar 
C-1 105.4274.73 76.74 82.15 76.46 76.2 outer sugar C-1 106.12 74.73 72.04 69.75 75.76 61.9[0047] (4) 
Sulfation reaction (the compound of a formula (4) -> compound of a formula (1)) 
an example 12 and compound (11); undecyl 3-0-{2, 3 and 4, 6-tetrapod (sodium sulfonate)-beta-D- 
galactopyranosyl (l->4) - 2, 3, 6-Tori (sodium sulfonate)-beta-D-glucopyranosyl} 
GURICHIRURETINATO synthetic compound (23), and (500mg) dry pyridine (8ml) It melted, the 
container was shaded, S03-Pyridine Complex (1.8g) was added, and it stirred at the room temperature for 
24 hours. It is IM NaOH about pH of reaction mixture. pH 8-9 It adjusts and is H2 O-MeOH (1:1) (30ml). 
Vacuum concentration was diluted and carried out and residue was obtained. Water solution of this residue 
(5ml) It rinses, after making it give and stick to Diaion HP-20, and it is MeOH (150ml) 50%. It is eluted and 
is a compound (11) (673mg yield 75.9%). It obtained. 

[alpha] 20D+32.4 degree(c= 1.0, H20) FAB-MS m/z: 1685 [M+Na] + [0048] 13C-NMR(D20) (internal 
standard matter dioxane) delta : An aglycon C-1 41.12 29.43 93.14 41.75 56.56 18.87 35.18 46.69 56.910 
39.1 1 1 204.912 130.413 173.614 48.015 29.416 28.717 34.218 50.519 43.020 45.821 33.522 40.923 31.124 
17.625 18.326 21.327 25.328 30.129 31.930180.2-OCH2- 67.1-CH3 16.5-CH2- 34.4 x232.3 x331.325.1 
X221.6 inner sugar C-1 102.9275.83 80.14 82.15 77.96 64.0 outer sugar C-1 105.52 74.53 69.74 68.25 77.76 
64.0[0049] example 13. compound (1); - methyl 3-0-{2, 3 and 4, 6-tetrapod (sodium sulfonate)-beta-D- 
galactopyranosyl (l->4) - 2, 3, 6-Tori (sodium sulfonate)-beta-D-glucopyranosyl} 
GURICHIRURETINATO synthetic compound (24), and (500mg) dry pyridine (8ml) It melted, the 
container was shaded, S03 -Pyridine Complex (2.1g) was added, and it stirred at the room temperature for 
24 hours. It is IM NaOH about pH of reaction mixture. pH 8-9 It adjusts and is H2 O-MeOH (1:1) (30ml). 
Vacuum concentration was diluted and carried out and residue was obtained. Water solution of this residue 
(5ml) It rinses, after making it give and stick to Diaion HP-20, and it is MeOH (150ml) 50%. It was eluted 
and a compound (1) and (806mg yield 84.6%) were obtained. 

[0050] [alpha] 20D+57.3 (c= 1.0, H20) FAB-MS m/z: 1545 [M+Na]+13C-NMR (D20); (internal standard 
matter dioxane) 

An aglycon C-1 39.62 27.23 91.54 39.95 55.46 18.07 33.38 44.99 58.310 37.311 203.512 128.513 172.714 
46.315 27.216 26.317 32.518 49.119 41.420 44.121 31.522 38.923 27.824 16.625 17.026 19.627 23.628 
28.429 29.530 179.8-OCH3 The 53.2 inner sugar C-1 101.2274.13 78.34 80.55 76.26 62.4 outer sugar C-1 
103.82 72.93 68.14 66.75 76.06 62.4 [0051] example 14. compound (6); - hexyl A 3-0-{2, 3, 4, 6-tetrapod 
(sodium sulfonate)-beta-D-galactopyranosyl (1 ->4) -2, and 3 -6-Tori (sodium sulfonate)-beta-D- 
glucopyranosyl} GURICHIRURETINATO synthetic compound (25) and (500mg) dry pyridine (8ml) It 
melted, the container was shaded, S03-Pyridine Complex (1.9g) was added, and it stirred at the room 
temperature for 24 hours. It is IM NaOH about pH of reaction mixture. pH 8-9 It adjusts and is H2 O- 
MeOH (1:1) (30ml). Vacuum concentration was diluted and carried out and residue was obtained. Water 
solution of this residue (5ml) It rinses, after making it give and stick to Diaion HP-20, and it is MeOH 
(150ml) 50%. It is eluted and is a compound (6) (672mg, vield 73.3%). It obtained. 

[0052] [alpha] 20D-f46.0 (c= 1.0, H20) FAB-MS m/2:1615 [M+Na]+13 C-NMR(D20);(intemal standard 
matter dioxane) delta : [ Aglycon C-1 ] 39.62 27.23 91.54 39.95 55.36 17.77 33.38 44.89 58.210 37.411 
202.912 128.713 171.714 46.315 27.216 26.417 32.518 48.919 41.420 44.121 31.722 39.123 28.424 16.625 
17.026 19.627 23.528 27.729 29.3301 78.2-OCH2- 65.5-CH3 14.7-CH2- 32.029.623.2 x2 inner sugar C- 
1 101.32 74.13 78.34 80.55 76.36 62.4 outer sugar C-1 103.72 72.93 68.04 66.75 76.06 62.4 [0053] example 
15. compound (13); - octadecyl 3-0-{2, 3 and 4, 6-tetrapod (sodium sulfonate)-beta-D galactopyranosyl (1- 
>4) - 2, 3, 6-Tori (sodium sulfonate)-beta-D-glucopyranosyl} GURICHIRURETINATO synthetic 
compound (26), and (500mg) dry pyridine (8ml) It melted, the container was shaded, S03-Pyridine 
Complex (1.3g) was added, and it stirred at the room temperature for 24 hours. It is IM NaOH about pH of 
reaction mixture. pH 8-9 It adjusts and is H2 O-MeOH (1:1) (30ml). Vacuum concentration was diluted and 
carried out and residue was obtained. Water solution of this residue (5ml) To Diaion HP-20, through and 
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after making it adsorb, it rinses, and it is MeOH (150ml) 50%. It is eluted and is a compound (13) (683mg, 
yield 80.4%). It obtained. 

[0054] [alpha] 20D+35.8 (c= 1.0, H20) 13C-NMR(D20);(intemal standard matter dioxane) delta : 
[ AglyconC-1 ] 39,52 27.33 91.44 40.05 55.16 18.17 33.38 44.99 58.310 37.411 202.912 128.813 171.414 
46.215 27.316 27.017 32.518 48.819 41.220 44.121 31.722 39.223 28.524 16.725 17.126 19.627 23.628 
27.729 29.5301 78.2-OCH2- 65.3-CH3 14.7-CH2- 23.4 x229.630.2 x230.5 x530.6 x432.7 x2 inner sugar C-1 
101.32 74.13 78,54 80.45 76.36 62.3 outer sugar C-1 103.72 72.93 68.04 66.65 76.36 62.2[0055] The drug 
solution 500 weight section adjusted to pH4.0 with the example 16 injections compound number 6, 10 
weight sections, the lactose 20 weight section, IN-hydrochloric acid, and distilled water for injection 
(optimum dose) is obtained. After carrying out disinfection filtration of this adjusted drug solution with a 
membrane filter, it pours distributively and fi-eeze-dries to the glassware for injection. The pharmaceutical 
preparation for freeze-drying injection which contains the compound number 6 (lOOmg) in one vial is 
obtained after fi*eeze-drying termination. 

[0056] Example 17 granule compound number 6 It mixed with 50 weight sections, the lactose 600 section, 
the crystalline cellulose 330 section, and the hydroxypropylcellulose 20 section well, screening was carried 
out so that it might compress and crush using a roll mold compressor (roller compactor trademark) and 
might enter between 16 meshes and 60 meshes, and it considered as granulation. 
[0058] Example 18 tablet compound number 6 30 weight sections, the crystal lactose 120 section, the 
crystalline cellulose 147 section, and the magnesium stearate 3 section were tableted after mixing by the V 
shaped rotary mixer, and the tablet with one lock of 300mg was obtained. 
[0058] 

[Effect of the Invention] The glycyrrhetinic acid related compound of this invention shows the dozens to 
hundreds times as many outstanding inhibition effectiveness of glycyrrhizin and glycyrrhizin sulfation 
object sodium salt as this to infection of HIV, and its safety is [ toxicity is also low and ] also useful by the 
high thing as an active principle of a Homo sapiens acquired-immune-deficiency-syndrome viral infection 
inhibitor. 

[Translation done.] 
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(54) B8M©«»] »f«J&:4"J5^;l'P'?^>'»llilfl:-&4»XB-€-n6©« 



CS7) [Si^] 

c«^] -m.^ ( 1 ) 




C2) 



<^W-7 - 8 2 2 9 2 



im^mi ) -m. (i) 




COOR^ 



*S1 



[0 0 0 1 ] 
[0002] 

5) B-^-f Ji/x c«Ti-rx'i/^;i'X (H I V) tm 

t»6nTt>-2>. — {ff}^)VV9->it in vitro -CH 

I V ©*iji*«i*ij-r -5 c i s ti-c*j 0 . r^m^m 

m^<D»>^?i-. 1 4 1 427 (1987) DS/c 

Mtc >; y 9^>^^jbfj« ^ y y 9^ >© 4^?s 

t*?i§tt*5f8^Stirt>.5, CNakashima et a1., 3pn, 
3, Cancer Res. , 7_8 767 <1987). 3 
[0003] 

[0004] 

x^X-t/^jUXf^ffl^rWU, tii'fX'5-r;U;^^J<tL.r 
(1 ) 

[0005] 
[{b2] 




COOR^ 



R«or 



[0006] CiC*RMig^l»l~l 8<DTJ1/+JU 

10 », R' it^i' \-~xi)^p>ymm^m^tcmm<Dymm 

tCSO, M (M{J*^M^XBTJU*y^«. TJl-^y 
±M^^.^) *M ~7<l^^L/ri»Sfc<D«:S^-rD -c 

i^y 9^juu5^>KMiifb^x«-€-n6©^a 

[0007] :!ls:|%ia«:MK:SfiNflK:gi|gTSi. >ls^Bj«: 
*Jl:t-5— j^iC ( 1 ) {c*Jl>-rOR' Bi^lBt 1 ~ 1 8© 

». :i-i'^7"->;i'a^*^-r„ R' <!:L-C»*U<«^ 

^if^JiM. y—JVM. 
[0 00 8 ] R' iOrtt^i? h-X*^67K^«5:^l> 

*5i~7MM-^LrtiSfe©-c^^jstt©AS 

[0 00 9] R' tUXmWmt'CUZ, 3, 4. 6-T 

yv'ju ( 1— 4) -2. 3. e-hyCvy-^A 
5^:^ h ) - /3 - D - i^-'Pa ^ i^;ua{c«K^a©i|g^ 
Lfc^S©:»- h y -t? A^^^fti. 
[0010] ( 1 ) ©g^SR^ . R' i 

-hSL^ ( 1 ) (Dit^tl^Xit 
{\) 3-0- {2. 3. 4. 6--f-h^(V 

40 i^-^A -/3-D-*'•7i'^b•^>'ix;^ 
(l— 4) -2. 3. 6-hy {Viy'^K 7.}\,7t--r 

(2) 3-0- {2. 3. 4, (y 
(1—4) -2, 3. 6-hy (Vix<5A yt.)\yTis-r 

h 

(3) r^PtVU 3-0- {2. 3. 4, e-T-h^ 



(3) 

3 

^bd— 4)-2. 3. 6-hV (.VV>'^A 

(4) zf^Jl 3-0- {2. 3. 4. 6-7-^7 (y 

(1^4) -2. 3. 6-h'J (VV>-yi. 

h 

[0011] (5) 3-0- {2. 3, 

4, 6-7" (Vv'-^A yf.MTi-.i'h) -fi-D-tf 10 
•7d7 h f^yjx-;!/ (l-»4) - 2. 3, 6 - h y (Vi-^ 

(6) -^+i';l/ 3-0- {2, 3. 4, 6-7"h^ 
;l/(l-»4)-2. 3. 6 - h y (Vi^-i/Z. 

h) -(8-D-^'JU3f^>'^';i'} i'y^-H'Uf^^:^- 

(7) -^7>Jl/ 3-0- {2. 3. 4. 
-rt'd— 4)-2. 3. 6- h (y;^'i;A :z.jvyi-^i' 
h 

(8) :i--f^}l' 3-0- {2. 3. 4. 6-f-h5 
;l'(l-»4)-2. 3. e-hU (Viy'yj^ 

h 

[0012] (9) ^-JU 3-0- {2, 3, 4, 
6-7"h-7 (Vi^'t/A h) -/3-D-:</^i' 30 



#ra^7 - 8 2 2 9 2 

4 

hf^y$^;U ( 1— 4) -2. 3. 6-hy (Vt?>?A 
- jS - D- i^;l/=i f^yj^JU) 

(10) f=->>'l' 3-0- {2. 3. 4. 
(Vi^-^/A h) -fi-D-:</5i' h f^>'i^ 

4)-2. 3, 6-hy.(yi^'5A 

h 

(1 1) '^y'fiyJV 3-0- {2, 3. 4. 6-7=-h 
7 (Vi^-^A h ) - 18 -D-*f5 i:' h b'-^y 

->;W(l-»4) -2. 3. 6-hy (Vi^-^AXJl/^ftt^ 
h) -/3-D-d^->U3b-^^2^JU} if'J^Jl'lyT- -ii-- 
h 

(12) K7='>;U 3-0- {2. 3. 4, 6--r-h^ 
(v:^>5A XJUs^:*- h) -(8-D-*f^d' hb^^J^ 
;l'(l— 4)-2. 3. 6-hy (Vi^-i/A T.Jl^^'-i- 

( 1 3) 3-0- {2. 3. 4. 6-7^ 

(Vi^-i/A h) -/3-D-//5i? hb-7 

y>;u(i— 4)-2. 3. 6-hy (y^J-jAXJUsf^ 
:f h) -/S-D-yjUnb^^i^^U} y y ^^^PUf^-f :^ 
- h 

[0013] :^^m<D-m^ ( 1 ) -cmi^$n?>mmw 
imr<omt£&fL^ (a) K:j;o^-r^ci*s-c* 

[0 0 14] 

[^b3] 



(4) 



#S¥7-82 29 2 



HO 




COOH 



R'OH 



5%KOH In EtOH-H20(1:1) 



S(V pyridine complex 



pyridine 




COOR' 



COOR^ 



[0015} EP-^. ^m\^''ji>ym(Dm'iicmmvDM 

C(2-^'PD-l, 3-i>jt^j\,-{ s.^V<J~':?Ai' 30 
p^^K) ^^rfflli, *6t^«4 -S^y5^JUT5 >'f'; 

m>T^W. i-i5^;u-3- (3' -epy^^jbr 5 
7*n ;<7;U--i<;^ -Y 5 K>'^ K P p v -Y K <t x 

(2) -C^iD^nsfb^^ffio (2) -C 40 

(X) -cg^^n. -eoffecDTK^s^^rr-fe?^ 

StlSlifb^J&iSt&S-B-. (3) <Djt^!B5«rf#-5. 
C 0 0 1 6 ] ^ ( 3 ) ©it^WStc, tK. ^ ^ 



TkS^fb^ytJA. J^M:^^•;•^A. ^^*';-^;a, 
*^:^^y'?A. ^^*^:<7yi»Ai^©^»tg|ies. 

«^L.S: (4) (Dit^^^m, R' tt^ilS (^f h 

-;^) ©J^-e**. ^>:«cs (4) <D^k^!gi*l£«if y 

-f>;i5>Ji^, &^t^*i7pPXJl'^>>^^5:jgl£3 
•Jf. HtCLiOH. NaOH. KOHm(07i<.mitT)lt> 
V^m. *5t»{*Mg (OH).. Ca (OH),^<D*M 

{bT^u* •;±S#il<b^^©^jS-csjS?S?©p H^ii 
^■r^>c<i:{c<j:-:>rii©^-r©7KKatcso. m <m« 

ifim-^oftis. < 1 ) ©^b^i^*»-s. 
[0017] ±facD4^yg^juuf^>K7&i6^ ( i ) <Dit 

d^apsj^^l/A. i>i'Ppyir>. i?i?^;|/x— 



(5) 



mii^l - 8 2 2 9 2 



8 



N. N 



[0018] umimicmmttj:<».<^TA^hmm<Dm 

!^MjS.-c. 0tL< itmu-c 1 ~ 2 BPJiilvSJCt&DtrS 
D;J^;UA. h;i'X>. •-<>H2*>> ^'^i^z^m(Di^M(tCj§ 

[0019] n^mt {^x\mhii.fcmmm:^iy v t> 

3 - 7- ^ > m-cmm ofc^m^mi.\ ^ee*^ e>t!(5 
«!E<Dii;t>T> mmxitmmcoij ^a^pvh^^-^^^ 

-tcMt> -^^If^, h^l'i>. i-7^>'l'. i^^x?- 
i^K. v>M=f-)\,X)V^-^i^Y. N. N 

[0 02 0] ^^b^^^iiax-rX'^ ^;UXS<JiL-Cfflt^ 

F->^. >'^^a-x^£i'©iilS. TS^^S. tFa 
:/a f;H2 ^i- n - Aj: i'42ii. p - ^ r 

•J >Kv y ^ A ti Eco^mmuu t'*iffiffl 5 n-5 , 
[002 1 ] &.mm'cimfi>mBm\t'7>:^ v ~>v. 

Hf^9^>. t FjMWr-'ur^s^TSWSL/Cs, cn6©ia* 

«1 



JS^^c^SiJ. ^A«iaiS*. ^mkMA. T-F-i/itift. 
[0 02 2 ] KS'J*OC*5t:t^*{t^©$SW^SiJ(cJ; 

oa^S)^d:-2>*5a^o. i~i 0 oafi%. jif3:L/<» 
i-9 8fifi%-ca>4. mtfa«?s©«^«:». am 
10 0. i~3oas%. ft7$o<wi-ioaa%©w5SJ 

K:5~1 0 Oafi%. $f$b< W2 5~9 8fia%©W 

^-Cl~10 0mq/kq • B. igPS-^r 5 — 5 0 0 mq/k 
20 ili^!S:#Ccj:«,^©Sai43&s/jN3l»C<!:7!>s!^-e* 

^„ 

[0 02 3] 

[f^Pffl] *^?§<b^i^j!)iH I V©JSSS^PlS-rS5aig{c 

^^fm ( I FA-s) 

taH 1 Vt§1^ffi». MSF?> (a) ©:^{Cfi£U*JCAj: 
ofc, 4 8?t:?'W- FK:$C>/cMT-4|fflia (0. 5X 
10' cell s/0. 5ml ) 50 m 1 ©SSag 
30 S©fe!Ei^fb^«:aS»nUT2B#ra'f>:^*-c-h L/C 
f^. 50 M 1©H I V (5x 1 0* ~1 X 1 0' PFU 
/m 1 ) ^m&kS-&tCo 4 Bft. S:n:K:-oi^T— gU©ifffl 

fla^ft*. ;^ 7 >r F i>^^x±ccT-fe F >-c@^tr*> 
e>. ffl«m7tJni*& ( 1 'Aint^t ox AID sm^©jfli 
2^X!n«^iL■C7;^!^^■fe-^>-<y5^:i■i/T:^- 
h (F 1 TO ^^Sit F I gG?rfflC>/c) {cj:0. H 
I veiMl^tt<!:^c^fcW©flI^>&*)J^L/c, (a. T 
HE JOURNAL O F AN T I B I O T I C S 
Vol. 40. No. 7. pp 1 077- 1 078 J u 
40 ly I 9 8 8> ANT I M I CROB I AL AGE 
NTS ANDCHEMOTHERAPY. Vol. 3 
3, No. 5, May 1 989. p 77 3-7 75) 



[0 02 4] 

[an 

I FA^«:J:Sx-<X>i;-rJUX (H I V) {c*f-rSf£14 



( MO/ml) 



H I V!n;i|@1$|Bllia i%) 

(iNBiaStt: + + + ) 

1 10 100 

>90 >90 >90 



1000 
< 1 



EQ, 
500 





(-) 


(-) 


( -) 


{-) 






>90 


>90 


80 


< 1 


440 




(-) 


( -) 


( -) 


(-) 
















it^w ( 1 ) 


>90 


10 


< 1 


X 


5.5 




(-) 


(~) 


( -) 


(++) 




<fc^^ ( 6 ) 


80 


5 


< 1 


X 


4.6 




(-) 


(-) 


(-) 






it^ (11) 


>90 


25 


< 1 


X 


6.5 




(-) 


(-) 


(-) 


(++) 




it^m (13) 


>90 


80 


< 1 


X 


44 




(-) 


(-) 


(-) 







6) 



7-82292 



10 



^v^)vv^>imimi'hv^j^m: 3-0- {2. 

3. 4- by (V^»^;A::^;^7^:^ h) ^-D-^)Vi^x2 
-/br^>^e^;i' ( 1-^2) -3. 4 -s? (ys^-^AXJi/xh 

> 

[0025] 

( 1 ) xXf-^HbS^K (^V^)i^iy^>m-*^ (2) CD 

m^mi yy^;H/T--/:f- h ( 1 4) 

(3^ (2) : =^>f^^>JU) (D^m 
!yy^;UU^>^ (5g) ?:dry pyridine^^?!;^ n 
-»i;>'?'->;l/TJU:3-;l/ (5 ml) . DMC(3.6g) ^IM^. 

Hci . mmmmymmis^ayKr^m^^m^L. nmrn. 

?^?fflSlrff/cg|}S?:;O^A^PV h^'yy ^ -(benze 
ne-acetonev gradient up to 2.Q^((CfiV, lb^^(14) 
C4.7g, yield 71.250 *f#fco 

[002 6] EI-MS m/z (rel . intensity) : 624 C^f ) , 
607(19). 606(34), 592(15). 563(17), 458(29), 457 

(72), 417(18), 416(35), 217(20), 216(14) ,192(10) , 
189(37), 175(44), 174(12), 173(18), 161(15) ,159 

(12), 149(20), 148(11), 147(17), 145(10), 136(13), 
135(100). 

*H-NMR(CDCl3) S : 0.81, 0.81, 1.01, 1.13. 1.14, 1. 

15, 1.37(each 3H. s, CH3) 

0.88 (3H. t. 3=7. OHz. -CH^CHl) 

1.26 (18H, s, -CHz-X 9) 

2.34 (IH, s. H-9), 

2.79 (Ih. broad d, J=13.6Hz. H-18) 

3.23 (IH. dd. 3=10.3 and 5.9Hz. H-3) 

4.09 (2H, t, 3=7.0Hz. -COCTHi -) 

5.65 (IH. s, H-12). 

Anal.Calcd for Qihta04 : C, 78. 79 ; H, 10.97. 
Found : C, 78.83 ; H, 10.77. 

CMC :2-^PP-l. 3 -S?y^;b-r 5 i^^/y^'^A 



n > h p : 90% 
[002 7] 



X : mm^^m 



h (1 5) (2) 



^y ^Jl-U^^K (I5q)*dry pyridineCC^^A^U. n - 
^+>^;UT^^n— ;U (8 ml), DMC(10.8g) ^iJQ^. 
-Cimmm^OfCo JSJCc««:CH, a, (15Cml x 3)^14^ 

20 ft. mtiim^^t>'&. 5% HCI. fiaffiaw*^«tej:o** 

"CW/c^ffi^:^ ^A^P'7h^^:7^ — ( benzene-acet 
one. gradient up to 4.0%) CC^^L. ^t-^i^ (15) (1 
4.8g, yield 83.7%)^WCo 

[0 0 2 8 ] EI-MS m/z (rel. intensity) : 554 QK ). 

537(15), 536(34), 521(21), 493(23), 388(16), 387 
(46), 346(34). 217(21), 216(14), 201(11) ,189(35) , 
187(11), 175(39), 174(14), 173(20), 161(18), 159(1 
4), 149(20), 148(13), 147(20), 145(11), 136(12), 1 
30 35(100). 

* H-NMR(CDCl3 ) S : 0.81, 0.81, 1.01, 1.13. 1.14, 1. 
15. 1.37(each 3H, s, CH3) 
0.89 (3H, t, 3=6. 6Hz, -CHzCH,,) 

1.33 (8H. S, -CHr- X 4) 

2.34 (IH, s, H-9), 

2.79 (IH, broad d, 3=13. 6Hz, H-18) 
3.22 (IH, dd, 3=10.3 and 5.9Hz, H-3) 
4.09 (2H. t, 3=6. 6Hz. -COOCHi -) 
5.65 (IH, s, H-12). 
40 Anal.Calcd for G,6Hs804 : C. 77.93 ; H, 10.54. 
Found : C, 71.81 ; H, 10.35. 
(0 0 2 9 ] g|]te0il3 :t^dt'fiy)l tJ^y^JbUf*^ 
:^-h(16) (2) . =:f^i>f^5>;l/) 

^y ^>U^>ig <50g)?rdry pyridine6C?g*:»U. 1- 
:t^^'fiyy-'JV (60(0, DMC(36g)*iJn;i. ^iar24B$ 

raffl^o/co ]si£«*cH.a,(i5omix3)rttaf*. mm 

m^^t:>^. 5% HCl. fiSffiSW7K»?S*5<J:C/*r»Xi5fe 
50 S5::<7'^A^P V h 4^5^:7 — (benzene-acetone, gra 



(7) 
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dient up to 2.030 CCf^O. it-^liH (16) (57. 9g, yi 

eld 74.4%)^:t#/Co 

[0 03 0 ] FAB-MS(m/z) 745 [M+Na] * 
^H-NM^CCDCl,) d : 0.81, 0.81. 1.01. 1.13. 1.14. 1. 
15. 1.37(each 3H, s, CH^ ) 
0.88 C3H, t, 3=6. 6Hz. -CH2Chi_) 
1.25 (32H, s, -ai~Xi6) 
2.34 (IH. S, H-9), 
2.80 (IH, broad d, 3=13. 6Hz. H-18) 

3.23 (IH, dd, 3=9,9 and 5.9Hz, H-3) 10 
4.09 C2H, t, 3=7. OHz, -COOCHi -) 
5.65 (IH, s, H-12). 

Anal.Calcd for Q^Hi^a : C, 79.72 ; H, 11.43. 
Found : C. 79.58 ; H. 11.49. 
[0 03 1 ] (2) ^y:3e>;Hl:JgI& (3: (2) (Djb^ 
( 3 ) <D{t^) 

it^m (14) (l.8q) ^6ry CH^C^ifC^fJ^L^S^m 20 
TfeUr. DrieriteClq)teJ:?>'Act CO^ (3g)*ttl^ 1 B^fflS 

(6.5q) ^mr. ^^^muvzErmnufc^ sis 

m^^Mik. 6^*** (ioomi)iti«:airiiJ?f. cHiCI, 

(80ml X3)rffitii. mmm^^iD^. ssffisw*. 

enzene-EtOAc. gradient up to 450 feJcCJ^iSiia^i*^ P 
V h ^ — HPLC[ODS lOrrni X 250mm(MGOH)]^tf l^ffl 

it^^ (18) (l.8q, yield 50.3%)«:ff /Co 30 
[0032] FAB-MS(m/z) 1265 [ M+Na T 
Anal.Calcd for Q 7 Hi 02 Oil C. 64.71 ; H. 8.27. 
Found : C, 64.36 ; H, 8.40. 
^H-hWR(CDCl3) 

Me 1.35. 1.14, 1.12, l.U, 0.92, 0.80, 0.76(ea 
ch s) 

OXXH 4.08 (t. 3=6. 2Hz) 
(CH,) 1.26 (s. 18H) 

CHiO^ 0.88 (t. 3=6. 2Hz) 40 

H-3 3.08 (t, 3=8. 4H2) 

H-9 2.31 (s) 

H-12 5.65 (S) 

H-18 2.79 (broad d, 3=13. 6H2) 

H-1 4.47 (d. 3=8. IH2) 

H-2 4.94 (dd, 3=9.2. 8.1Hz) 

H-3 5.19 (t. 3=9. 2H2) 

H-4 3.72 (t, 3=9. 2Hz) 

H-5 3.60 (ddd, 3=9.2, 6.2, 1.8Hz) 50 
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H-6 4.41 (dd, 3=11.7, 1.8Hz) 

H-6' 4.06-4.16 (overlapped) 

H-l 4.50 (d. 3=7. 7Hz) 

H-2 5.11 (dd. 3=10.3, 7.7Hz) 

H-3 4.95 (dd, 3=10.3, 2.6Hz) 

H-4 5.34 (d, 3=2. 6Hz) 

H-5 3.88 (t, 3=6. 6Hz) 

H-6 4.04 ~4.16 (overlapped) 

H-6" 4.04 --4. 16 (overlapped) 

Ac 2.15, 2.09, 2.06, 2.05, 2.04, 2.02, 1.96 

(each s) 

[0033] ^Jfi«a|5 jk^(20) (^(3) :R 
^U) (D^fSL 

ji^Jl h ( 1 9) (2.0q) Srdry 

OizazdC^iy^L^^^i&jftOX. Drierite(lq)fcJ:0*Aq 

-^^ hS^>^l/-:/P^>f K (ii.Oq)*Jn^r, 36tc^ 

U'C2Bmimvtc. mjtM^mm. 6iR**7k(io 

Oml)nt3Cca^iA<5?f. CH.C1. (80ml X3)ratBo Jfltti^S* 

^ A^Xi^ V ^ ( benzene-EtOAc , gradient up 

to 4.0%)*>ckCXiS3ljS^^P'7 V!:fyy -4 --HPLC[0DS 

lOmm X25ann(MGOH)]^tft^ffi^f^. it^^ (2 0) 

(2. 6q, yield 57.0%) ^UfCo 

[0034] mp. 214-215 
FAB-MS(m/z) 1125 [ M+Na 
* H-NMR(ax:i3 ) 

Me 1.36, 1.14, 1.12, 1.12, 0.93, 0.81, 0.76(ea 

ch s) 

GOOCH3 3.96 (s) 

H-3 3.09 (t, 3=7. 9Hz) 

H-9 2.31 (s) 

H-12 5.65 (s) 

H-18 2.78 (broad d, 3=11. 4Hz) 

H-l 4.52 (d, 3=8. IHz) 

H-2 4.93 (dd, 3=9.5, 8.1Hz) 

H-3 5.19 (t, 3=9. 5Hz) 

H-4 3.74 (t, 3=9. 5Hz) 

H-5 3.65 (ddd. 3=9.5, 6.6. 1.8Hz) 

14-6 4.42 (dd, 3=11.0, 1.8Hz) 

H-6' 4.05-4.16 (overlapped) 

H-l 4.52 (d, 3=8. IHz) 

H-2 5.10 (dd, 3=10.3, 8.1Hz) 

H-3 4.97 (dd, 3=10.3, 3.3Hz) 
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H-4 5.34 (t, 3=3. 3Hz) 

H-5 3.92 (t. 3=6,6Hz) 

H-6 4.05 -^4.16 (overlapped) 

H-6' 4.05 ^4.16 (overlapped) 

Ac 2.15, 2.18. 2.06. 2.05, 2.04. 2.02, 1.98 

(each s) 

Anal.Calcd for QjH^zCh^ : C. 62.05 ; H. 7.49. 
Found : C. 62.23 ; H, 7.43. 
[003 5] 11*6096. {b^ (2l) (^(3) ; 
= ^+>;l/. =^y'^-0'T^^)l-^^ ht^ 10 

it^m (I5)(2.0q) ^dry Cht CI, CCg§:?&>LSS*M7lcL/ 
Drierite (Iq) *5cfcO*Aft COb (3. 5q)?rflP;t 1 ^fflS 

(9.oq) ^mx. ^e)tcsa-c2 0ffljsi¥u/co stB 

m^^M^k. -5?^^*:* (loomi)cfitcag^ii*. CH.a, 
(80ml X3)rfflfflo flSai^g^^^Dii. fiSfliaw*. *r 

(benzene-EtOAc, gradient up to890 id^lflS&^i^ 20 
^a-^h ^—HPLC [ODS 10nrinX250nin(MeOH)]?:!f 

C^fSm. fb^^(21)(2.3q, yield 52.0%) ?:»/Co 

C 0 0 3 6 ] FAB-MS(m/z) 1195 [ M+ Na Y 
Anal.Calcd for QjHszOii C. 63.46 ; H, 7.90. 
Found : C. 63.29 ; H. 8.21. 

* H-fNftR(CIXl3 ) 

Me 1.35, 1.33, 1.14, 1.12. 0.92, 0.80, 0.75(ea 
ch s) 

COOCHi 4.04-^4.16 (overlapped) 30 

(CHi) 1.32 (s, 8H) 

CHiCht 0.89 (t, 3=6. 6Hz) 

H-3 3.08 (t, 3=8.1HZ) 

H-9 2.31 (s) 

H-12 5.64 (s) 

H-18 2 . 79 (broad d , 3=13 . 6Hz) 

H-1 4.48 (d. 3=7. 7HZ) 

H-2 4.93 (dd, 3=9.5, 7.7Hz) 

H-3 5.19 (t, 3=9. 5Hz) 40 

H-4 3.72 (t, 3=9. 5Hz) 

H-5 3.61 (ddd. 3=9.5, 5.9, 1.8Hz) 

H-6 4.42 (dd, 3=11.7, 1.8Hz) 

H-6* 4.04 -4.16 (overlapped) 

H-1 4.51 (d, 3=8. IHz) 

H-2 5.11 (dd, 3=10.6, 8.1Hz) 

H-3 4.95 (dd, 3=10,6, 3.3Hz) 

H-4 5.35 (t, 3=3. 3Hz) 

H-5 3.88 (t. 3=6. 6H2) 50 
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H-6 4.04 --4 .16 (overlapped) 

H-6' 4.04 ---4.16 (overlapped) 

Ac 2.15, 2.09, 2.06, 2.05, 2.04, 2.02, 1.96 

(each s) 

[0037] mtmi . <t^(22) (s: ( 3 ) : r^ = 

it^^ (16)(2.0q) ^drv C^C\(fCm*^0^^^&ycO 
Drierite (Iq) fect^AftCC^ (3.5q)*ini^ 1 B#HS 

(7.3q) ^mr. $^>cc^ar2Bram^L/co sjs 

Jg^^itf^. 6?^?:** (l00ml)43Ccaifai*> CHiCl, 
(80ml X3)-e«iao fflHJ?g*^=b1±. fia?Pfi«*. ^X? 

^m^mm Lxntcmm^ tiyLs^u-^v^yy a- 

(benzene-EtOAc, qrachent up to4%) *J cfcOTKiiiffif* 
^\l-7V ^"yy A-WVLZ [ODS 10iiinX250inm(MeOH)]«:tf 
l^fSSff^. {b^^(22)(1.5q. yield 40.456) *t#/Co 

[0038] FAB-MS(m/z) 1363 [ M+ Na Y 
Anal.Calcd for Q^HiisQri C, 66.24 ; H, 8.71. 
Found : C. 66.36 ; H, 8.65. 
^H-NMR(CDClj) 

Me 1.35, 1.14. 1.12, 1.12, 0.92, 0.80, 0.76(ea 

ch s) 

OXXH 4.08 (t. 3=6. 2Hz) 

(CH^) 1.25 (S,32H) 

CHzCHi 0.88 (t, 3=6. 2Hz) 

H-3 3.08 (t, 3=8.1H2) 

H-9 2.31 (s) 

H-12 5.64 (S) 

H-18 2.79 (broad d, 3=13. 2Hz) 

H-1 4.48 (d, 3=7. 7Hz) 

H-2 4.93 (dd, 3=9.5, 7.7H2) 

H-3 5;19 (t, 3=9. 5Hz) 

H-4 3.72 (t, 3=9. 5Hz) 

H-5 3.60 (ddd, 3=9.5, 6.2. I.8H2) 

H-6 4.41 (dd, 3=11.7, 1.8Hz) 

H-6* 4.04-4.16 (overlapped) 

H-1 4.50 (d, 3=7. 3Hz) 

H-2 5.10 (dd, 3=10.3, 7.3Hz) 

H-3 4.95 (dd. 3=10.3, 2.9H2) 

H~4 5.34 (t, 3=2. 9H2) 

H-5 3.88 (t, 3=6. 3Hz) 

H-6 4.04 ^4.16 (overlapped) 

H-6' 4.04 ^4.16 (overlapped) 

Ac 2.15. 2.09, 2.06. 2.05, 2.04. 2.02. 1.96 

(each s) 
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[003 9] (3) SJi^SaSfS (3) (D^k^- 

^ ( 4 ) (Dit^m 

mmm8. it^ma3:>:^)i^iy)v s-o- {/s-d 

-ij'y^ ht'^^/t/^U (1-^4) -/3 -D-^^l/rit*^ 

^k-a^BS (I8)(1.5q) ^5% KOH in EtOH-Hi 0 (l:l)(25m1) 

XWfc^^^tf'yA^ti'^ h^'yy iCHC], :MeOH:H 
,0=65:35:20 --10 lower phase) rfflSJfliib'^(23)C8 
20mq, yield 70.9%)^t#/Co 10 
CaD^'o +58.4Cc=l.O, pyridine) 
FAB-MS m/z : 971 [M+Na] * 

Anal. Calcd for QjH^sOi, • 1/2 HiO : C. 66.29 ; H, 
9.54. 

Fo.und C. 66.38 : H, 9.36 
[0040] "C-MwRCQDsN)^^ : 
T^»;:3>C-1 39.5 

2 26.4 

3 88.7 

4 39.8 

5 55.4 

6 17.6 

7 32.9 

8 44.2 

9 61.9 

10 37.3 
H 199.3 

12 128.7 

13 169.0 

14 45.5 

15 26.6 

16 26. 5 

17 32.1 
IS 48.7 
19 41.3 
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16 



29.7 
29.5 
29.4 
28.3 
26.7 
22.9 



C- 1 

2 

3 

4 

5 

6 



105.7 
75.2 
77.1 
82.5 
76.8 
62.5 



C 
2 
3 
4 
5 



1 



20 


43.4 






21 


31.4 




2 


29.6 


22 


38.2 




3 


91.8 


23 


28.2 




4 


42.9 


24 


16.7 


40 


5 


54.8 


25 


17.0 




6 


20.7 


26 


18.8 




7 


35.9 


27 


23.5 




8 


47.2 


28 


28.7 




9 


65.0 


29 


29.1 




10 


40.3 


30 


176.4 




11 


202.6 


-OCH, 


64.6 




12 


131.7 


-CH,- 


14.3 




13 


172.2 




32.1 




14 


48.6 


29.8 


X2 


50 


15 


29.8 



106.4 
75.1 
72.5 
69.9 
76.1 

20 6 62.1 

h;UtiSfc*y (C5DiN)4iT»J^o 
[0 04 1 ] mil^m9, {1:^(24); 3-0- 

it^^ (20)C1.8q) ^5% KOH in EtOH-H^O (1:1) (35ml) 

rf#/c^?tt^:^'7Ai5?P'7 V^'yy (CHOj :MeOH:H 
,0=65:35:20 --10 lower phase) rffiSWtfl:'^(24) 
(l.lmq, yield82.7q)^f#/c„ 
30 Ca)'^ +87.3(c=1.0, pyridine) 
FAB-MS m/2 : 831 [M+Na] * 

Anal. Calcd for C43H68C)i, • 1/2 H^O : C. 63.14 ; H, 
8.50. 

Found C, 63.24 : H, 8.38 
[0042] *'C-hWR(QD5N)<^ : 
42.5 



(10) 



#^¥7-8 2 29 2 





17 






18 


16 


26.5 




7 


32.9 


17 


35.1 




8 


44.2 


IS 


51.7 




9 


61.9 


19 


44.3 




10 


37.2 


20 


46.4 




n 


199.4 


21 


34.3 




12 


128.6 


22 


41.2 




13 


169.2 


23 


31.2 




14 


45.5 


24 


19.8 




15 


26.7 


25 


20.1 


10 


16 


25.9 


26 


21.8 




17 


32.0 


27 


24.5 




18 


48.7 


28 


31.2 




19 


41.3 


29 


31.6 




20 


43.4 


30 


179.9 




21 


31.3 


-cx:hj 


68.4 




22 


28.1 








23 


28.3 


C- 1 


108.8 




24 


16.7 


2 


78.3 




25 


17.0 


3 


80.1 


20 


26 


18.8 


4 


85.5 




27 


23.4 


5 


79.9 




28 


28.1 


6 


65.5 




29 


28.7 








30 


176.4 


C- 1 


109.5 




-OCHj- 


64.5 


2 


78.2 




-CH3 


14.1 


3 


75.5 




-CH- 


31.5 


4 


73.0 




29.0 




5 


79.2 




22.7 X2 


6 


65.1 


30 






[0043] mmm^o. it^as^ : 3-0 




C- 1 


105.7 


- 10 


-D-tf^P h (1^4) -/3-D- 




2 


75.1 






3 


77.1 




(21)Cl.6q) ^5% KOH in EtOK-HiO (l:l)(30nil) 




4 


82.3 






5 


76.8 


XWtcWSi^tf^J^i;^a-7h^'yy ^ - (CHCa :MeOH:H 




6 


62.3 


,0t65: 


35:20 --10 lower phase) r«SWg^b'^(25) 








(l.Og, yield 82.550 ^Wc. 




C- 1 


106.4 




^\ +81.9Cc=1.0, pyridine) 




2 


75.1 


FAB-MS m/z : 901 [M+Na] ' 


40 


3 


72.4 


Anal. 


Calcd for C4,H7a(X4 • 1/2 HiO : C. 64.91 ; H, 




4 


69.9 


8.97. 






5 


76.1 


Found C, 64.94 : H, 8.86 




6 


62.1 


[0044]*' C-WRiQ 0,H)S : 




[0 04 5] jlJS^ll it^QG): :t^^v'iy)V 3 


T^y3>C-l 39.4 






1&-D-:^'^^ yUJV (1—4) 


2 


26.5 






3 


88.7 






(22)(1.2cO * 5% KOH in EtOH-HtO (l:l)C25ml) 


4 


39.8 






5 


55.3 






9IS[?::^'5^A^PV h^^:? - (CHGa :MeOH:H 


6 


17.6 


50 


i0=65:35:20 -^10 lower phase) 'ClBSJ»^fc^C26)C7 



CU) 



- 8 2 2 9 2 



19 



20 



65mg, yield 81.050 i:Wco 




C- 1 


105.4 


Ca] 


'\ +55.3(0=1.0, pyridine) 




2 


74.7 


mp. 246 ^247 "C 






3 


76.7 


FAB-MS m/2 : 1069 


[M + Na] * 




4 


82.1 


Anal. 


Calcd for 


HiojOi* • 1/2 HiO : C. 68.21 ; 




5 


76.4 


H. 9. 


84. 






6 


76.2 


Found C, 67.87 : H, 


9.62. 








[0 04 6] ^'C-^^MRCQD5N)^ : 




C- 1 


106.1 


Tyyrj>c- 1 


39.3 




2 


74.7 


2 


26.5 




10 


3 


72.0 


3 


88.7 






4 


69.7 


4 


39.7 






5 


75.7 


5 


55.3 






6 


61.9 


6 


17.5 






[0 04 7 ] (4)mmtmsiL^{^i4)<oit^m-^ 


7 


32.8 






( 1 ) (Dit^) 


8 


44.0 






IIJ6F912. it^cn.-) : ^y'iyJl 3 - 0 - { 2 . 


9 


61.7 






3. 4. 


iVl?^^ X;l/d^:^h) - e-D 


10 


37.1 






hfc-^>^^';U (1— 4) ~2, 3. 6-h'; 


H 


199.2 








12 


128.6 




20 




13 


168.8 








(23)C500ing)«:drv pyridine(8ml) CC?g*>0. S 


14 


45.4 






S?:jg7l£UT. Sa-FVridine Coniplex(1.8q)^Sn;^^a 


15 


26.6 






■C24B$Pa®fl^U/Co JgjS?$CDpH?:lM NaOH ^pH 8^9 


16 


26.2 








HiO-MeOHCl:l)C30ml) -C^&Wb. WSBl^XjX. 


17 


32.0 








$fCo CCD^vSCD7k;^?gC5ml) 5: Dial on HP-20CC 


18 


48.5 








m^^fc^^yKWtO. 50% MeOH(150nil) ri^W 


19 


41.2 






{b^^Cll.)C673mg yield 75.9%) ?:f#/Co 


20 


43.3 






Ca)'% +32.4* (c=1.0, HzO) 


21 


31.2 






FAB-MS m/z : 1685 [M + Na]* 


22 


38.0 




30 


[0 048] *^c-hWR(D^o) mm^wmmn v*^^ 


23 


28.3 






» d : 




24 


16.6 






T:5^y3>C-l 41.1 


25 


16.8 






2 


29.4 


26 


18.7 






3 


93.1 


27 


23.4 






4 


41.7 


28 


28.6 






5 


56.5 


29 


28.9 






6 


18.8 


30 


176.1 






7 


35.1 


-OCHi 


64.4 






8 


46.6 


-CH3 


14.2 




40 


9 


56.9 




31.9 






10 


39.1 


29.8 


X4 






n 


204.9 


29.7 


X3 






12 


130.4 


29.6 








13 


173.6 


29.5 








14 


48.0 


29.3 








15 


29.4 


28.9 








16 


28.7 


26.3 








17 


34.2 


22.8 








18 


50.5 






50 


19 


43.0 



(12) 
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21 



20 


45.8 




4 


39.9 


21 


33.5 




5 


55.4 


22 


40.9 




6 


18.0 


23 


31.1 




7 


33.3 


24 


17.6 




8 


44.9 


25 


18.3 




9 


58.3 


26 


21.3 




10 


37.3 


27 


25.3 




XL 


203.5 


28 


30.1 




12 


128.5 


29 


31.9 


10 


13 


172.7 


30 


180.2 




14 


46.3 


-OCHi- 


67.1 




15 


27.2 


-CH3 


16.5 




16 


26.3 


-CH,- 


34.4 X2 




17 


32.5 


32.3 X3 




18 


49.1 


31.3 






19 


41.4 


25.1 X2 




20 


44.1 


21.6 






21 


31.5 








22 


38.9 


C- 1 


102.9 


20 


23 


27.8 


2 


75.8 




24 


16.6 


3 


80.1 




25 


17.0 


4 


82.1 




26 


19.6 


5 


77.9 




27 


23.6 


6 


64.0 




28 


28.4 








29 


29.5 


C- 1 


105.5 




30 


179.8 


2 


74.5 




-OCHa 


53.2 



3 
4 
5 



69.7 
68.2 
77.7 
64.0 



30 



[0049] mmm^s. it-^ ( 1 ) ; y ^^i- 3-0 

- {2. 3. 4. 6-7^h^ {y>>^2^ 
-iS-D-:^'^^ h (1-^4) -2. 3. 6 

it-^^ (24)C500mQ)?:drv pvridine(8m1) CCi^gA^b. ^ 
S*ffi3feL-C. SQ -Pyridine Complex (2. lq)?:»P;t^ja 
t?24^ra»^L//Co SJ^^CDpH^rOM NaOH TpH 8^-9 CC 40 
iiSL. HiO-MeOHa:l)(30m1) iSffrjgffi L T 

^j2^f#/Co C(D^jSCD7k?§ig(5ral) ?:Diaion HP-20iC 
eRS31±/cf^*«feL. 50% MeOHClSOim) r^Sffl 
{b^^(l)(806mq yield 84.650*»^«:o 
[0 05 0] CaD'%+57.3 (c=1.0. HiO) 
FAB-MS m/z : 1545 [M + Na]* 

"c-^^R(P,Q): i\^^mms, >:^:i-*if>) 

Tyyn>C-l 39.6 

2 27.2 

3 91.5 50 



C-1 101.2 

2 74.1 

3 78.3 

4 80.5 

5 76.2 

6 62.4 

C-1 103.8 



2 
3 
4 
5 
6 



72.9 
68.1 
66.7 

76.0 
62.4 



22 



[0 05 1 ] 11*6^4. (6) ;-v^-->;l/ 3- 

O- {2. 3. 4» e-f-h^ (V5^^A 
h) hf^y^S^JU ( 1 -^4) -2. 

3-6- (y>?OA -/S-D-^Jl/ 

VC^^ (25)C500mq)?:drv pvridine(8ml) liC^t^l,^ S 
S^StIcLT. SQ-Pyndine Cocnplexa.9q)?:Jn^^S 
r24B#PaSl^L/Co SJt^OpH^lM NaOH TpH 8^9 



(13) 
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23 

iSSb. HrO-MeOHCl:l)(30ml) TSfJU. JaEaSj^Ur 
^iS*f#fco C(D^^CD*?§?$(5ral) ?:Diaion HP-20(C 
iiO. ®«?it/d^7k?5feb. 50% MeOH(150ml) r-iSai 
it^^ (6 ) (672mg,vie1d 73.3%) ^Wtc. 
[0 05 2] Ccr3'%+46.0 (c=1.0. H,0) 
FAB^ m/z : 1615 [M + Na]" 
*^c-^ft«CQ^O): (rtSBS»JB5a S^*+1^>) 5 : 
T^U:3>C-1 39.6 



24 



C- 1 

2 

3 

4 

5 

6 



103.7 
72.9 
68.0 
66.7 
76.0 
62.4 



[0 0 5 3 ] UlSms. (13) it^^r't^JV 

3-0- {2, 3, 4. e-f'h^ (yt^»>A 



2 


27.2 






/S-Ditf-^^ he^yt^Jl/ ( 1-^4) -2. 


3 


91.5 


10 


3, 6~ 




4 


39.9 






5 


55.3 




it^^ (26)C500mq)^dry pyridineCSml) (tCi!^f)^L. § 


6 


17.7 






SQ, -Pyridine Cbmplex(1.3q)«:Jn;^^S 


7 


33.3 




t?24B#r^^^L//Co J5Jt&?S<DpH^lM NaOH ^TpH 8-^9 (C 


8 


44.8 






HiO-MeOH(l:l)(30m1) W&\§Ml^^ 


9 


58.2 






10 


37.4 




ML. mmsatc^yi^mv. 50% MeoHdsomi) r^a 


11 


202.9 






(13) (683mq, yield 80.4%) ?rff/Co 


12 


128.7 




[0 05 4] Ca!)'^+35.8 Cc=1.0. HzO) 


13 


171.7 


20 


^^c-hr«([),o) : (fy^mm^m '^t^^»a: 


14 


46.3 






>C-1 39.5 


15 


27.2 




2 


27.3 


16 


26.4 




3 


91.4 


17 


32.5 




4 


40.0 


IS 


48.9 




5 


55.1 


19 


41.4 




6 


18.1 


20 


44.1 




7 


33.3 


21 


31.7 




8 


44.9 


22 


39.1 




9 


58.3 


23 


28.4 


30 


10 


37.4 


24 


16.6 




11 


202.9 


25 


17.0 




12 


128.8 


26 


19.6 




13 


171.4 


27 


23.5 




14 


46.2 


28 


27.7 




15 


27.3 


29 


29.3 




16 


27.0 


30 


178.2 




17 


32.5 


-OCHi- 


65.5 




IS 


48.8 




14.7 




19 


41.2 


-CHi- 


32.0 


40 


20 


44.1 


29.6 






21 


31.7 


23.2 X2 




22 


39.2 








23 


28.5 


c- 1 


101.3 




24 


16.7 


2 


74.1 




25 


17.1 


3 


78.3 




26 


19.6 


4 


80.5 




27 


23.6 


5 


76.3 




28 


27.7 


6 


62.4 




29 


29.5 






SO 


30 


178.2 



25 

-OCHi- 65.3 
-CH, 14.7 
-CH,- 23.4 X2 
29.6 
30.2 X2 

30.5 X5 

30.6 X4 

32.7 X2 

C- 1 101.3 

2 74.1 

3 78.5 

4 80.4 

5 76.3 

6 62.3 

C-1 103.7 

2 72.9 

3 68.0 

4 66.6 

5 76.3 

6 62.2 
[0055] HJSt^ie 

{b^!^#-^6, 1 OMgp/?L®2 0Magl5. IN-^ 
it&C>*a*fffl^.S* imt) K: J; 0 p H 4 . 0 {CDSM o 
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26 

fcmWL 5 0 0 afiaJ?rf#2.. C ©ins Lfc^jg^ y > :r 

^au. «^$£jts-r-5o wmi^m-j'^. i^^^rjvic 
it^^m^e ( 1 0 oing) ^^tsmj^^mmmmmii^ 

[0 056] mmmn 

it^^m^B 5 omasB. aae o ose. i^B^-b;i'n 

-;^3 3 OgPRo't Ka=t^s^:/Pf^H2Ji/a-;^2 OSP 

[0058] mmmis 
mi 

3 oaasp. m^slh i 2 osb. i^s-fe 
4 7gCRc>*X7-Ty >®Jv^/;^e^'i>A3Sl5^r 
vs®^«t?ii^^. rria L . 1 IS 3 0 0 mfimmi:» 

[0058] 

20 [^BJ©^^)*] *^Bj©y y ^ji. >KMaifb^« 
H I v©!sss{c?ptu^';5"ji^';?^>, if'j^jv'j^ym, 

«r*b. »tt^><S< ^^^>iSC^ Cite J; 0. t 



